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(54) Injection moulding of hollow articles 

(57) A molding apparatus for producing a synthetic resin molded product, comprises a forming mold including a molding 
cavity 4, a gate 5 communicating with the molding cavity, and an overflow chamber 7 communicating with the molding 
cavity through a flow-out passage 6; a gas blow-in mechanism 8 for blowing gas into molten synthetic resin injected into the 
cavity through the gate so as to form a void in the molten synthetic resin in order to mold a hollow molded product with; and 
a flow-out passage opening and closing mechanism 26 for dosing the flow-out passage until the molten synthetic resin fills 
the molding cavity, and opening the flow-out passage when the gas blow-in mechanism is in operation. A second 
apparatus is also disclosed in which means are provided for blowing gas into the overflow chamber 7 in order to apply a 
dwell-pressure to the hollow moulded product formed in the moulding cavity 4. 
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MOLDING APPARATUS FOR PRODUCING SYNTHETIC RESIN MOLDED PRODUCT 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The field of the present invention is a molding apparatus for 
producing a synthetic resin molded product, and particularly, a molding 
apparatus for producing a molded product by utilizing an injection 
molding process, comprising a forming mold which includes a molding 
cavity, a gate communicating with the molding cavity, and an overflow 
chamber communicating with the molding cavity. 
DESCRIPTION OF THE PRIOR ART 

There is a conventionally known molding apparatus of such a type 
including, in order to form a hollow molded product, a gas blow-in 
mechanism for blowing gas into molten synthetic resin injected into the 
molding cavity through the gate so as to form a void in the molten 
synthetic resin, and a flow-out passage always open to the overflow 
chamber (see for example, Japanese Patent Application Laid-open No. 
215516/90). Herein, the term "hollow molded product" means a shell-like 
molded product having a void over the entire region thereof and a 
molded product having a void in a portion thereof. 

With the above prior art apparatus, however, when the molten 
synthetic resin has been injected into the cavity, the resin happens to 
flow out through the flow-out passage into the overflow chamber. When 
such a situation occurs, the following problems are encountered: An 
injection pressure is insufficiently effected to the molten synthetic 
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resin in the molding cavity, resulting in a deteriorated outer surface 
of the hollow molded product; and the amount of the resin in the cavity 
is insufficient, resulting in a hole in the body of the hollow molded 
product caused by the blown gas, and resulting in an ununiformity of 
wall thickness. 

In the injection molding process, after forming the molded product 
by injecting the molten synthetic resin into the molding cavity, a dwell 
pressure is required for inhibiting the shrinkage of the molded product. 
It is a conventional practice to provide such a dwell pressure by 
setting the injection pressure of the molten synthetic resin at a high 
level . 

With the prior art apparatus, however, when the molded product is 
large in size, the injection pressure must be correspondingly increased. 
Therefore, to inhibit the generation of a flash, a mold clamping force 
must be increased, resulting in a problem of an increase in equipment 
cost. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a molding 
apparatus of the type descr i bed above, wherein in injecting molten 
synthetic resin into the cavity, the flow-out of the resin into the 
overflow chamber can be inhibited, thereby providing a hoi low molded 
product of high quality. 

To achieve the above object, according to the present invention, 
there is provided a molding apparatus for producing a synthetic resin 
molded product, comprising a forming mold including a molding cavity, a 
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gate communicating with the molding cavity, and an overflow chamber 
communicating with the molding cavity through a flow-out passage; and a 
gas blow-in mechanism for blowing gas into molten synthetic resin 
injected into the cavity through the gate so as to form a void in the 
molten synthetic resin in order to mold a hollow molded product, wherein 
the apparatus further includes a flow-out passage opening and closing 
mechanism for closing the flow-out passage until the molten synthetic 
resin fills the molding cavity, and opening the flow-out passage when 
the gas blow-in mechanism is in operation. 

With the above construction, since the flow-out passage is closed 
until the molten synthetic resin fills the molding cavity, the 
injection pressure is sufficiently effected to the molten synthetic 
resin in the molding cavity, thereby insuring the smoothening of the 
contact surface of the molten synthetic resin with an inner surface of 
the cavity. The contact surface is cooled by the mold to become 
difficult to flow and ultimately to form a skin layer of the hollow 
molded product. The flow-out passage is open when the gas blow- in 
mechanism is in operation. Therefore, when a high pressure gas is blown 
into the molten synthetic resin, the void is smoothly formed in the 
molten synthetic resin so as to mold the hollow molded product while 
permitting excessive resin to flow through the flow-out passage into 
the overflow chamber. A high gas pressure is equally applied to the 
inside of the hollow molded product and hence, the un i f or ma 1 iz a t i on of 
the wall thickness is achieved to avoid the generation of a shrink mark. 
In this manner, it is possible to produce a high quality hollow 
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molded product having a smooth surface and a uniform wall thickness. 

It is a further object of the present invention to provide a 
molding apparatus of the type described above with low equipment cost, 
wherein a sufficient dwell pressure can be provided without an increase 
in injection pressure of the molten synthetic resin, thereby inhibiting 
the generation of a flash. 

To achieve the above object, according to the present invention, 
the molding apparatus includes a dwell pressure applying mechanism for 
blowing gas into the overflow chamber to apply a dwell pressure to the 
hollow molded product. 

With the above construction, the injection of the molten synthetic 
resin does not serves as a dwell pressure and hence, is set at a 
relatively low level, thereby inhibiting the generation of a flash. In 
addition, a sufficient dwell pressure is applied to the hollow molded 
product by the dweM pressure applying mechanism, thereby ensuring that 
the generation of a shrink mark in the hollow molded product is 
remarkably inhibited by the dwell pressure. 

The dwell pressure applying mechanism can be also applied to the 
production of a solid molded product, and even in this case, a similar 
effect can be obtained. 

The above and other objects, features and advantages of the 
invention will become apparent from the following description of the 
preferred embodiments, taken in conjunction with the accompanying 
drawi ngs . 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig.l is a longitudinal sectional view of a molding apparatus 
according to a first embodiment of the present invention, illustrating 
a condition in which molten synthetic resin has filled a cavity: 

Fig. 2 is a longitudinal sectional view of the molding apparatus 
shown in Fig.l, illustrating a condition in which gas has been blown 
into the molten synthetic resin filling the cavity; 

Fig. 3 is a longitudinal sectional view of a molding apparatus 
according to a second embodiment of the present invention, illustrating 
a condition in which molten synthetic resin has filled a cavity: 

Fig. 4 is a longitudinal sectional view of the molding apparatus 
shown in Fig. 3, illustrating a condition in which gas has been blown 
into the molten synthetic resin filling the cavity; 

Fig. 5 is a longitudinal sectional view of the molding apparatus 
shown in Fig. 3, illustrating a condition in which a dwell pressure has 
been applied to a hollow molded product; 

Fig. 6 is a longitudinal sectional view of a molding apparatus 
according to a third embodiment of the present invention, illustrating 
a condition in which molten synthetic resin has filled a cavity; 

Fig. 7 is a longitudinal sectional view of an essential portion of 
the molding apparatus shown in Fig. 6, illustrating a condition in which 
a dwell pressure has been applied to a solid molded product; 

Fig. 8 is a longitudinal sectional view of an essential portion of a 
molding apparatus according to a fourth embodiment of the present 
invention, illustrating a condition in which a dwell pressure has been 
applied to a solid molded product; 
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Fig. 9 is a perspective view of a rear bumper for an automobile; and 

Fig. 10 is a sectional view taken along a line 10-10 in Fig. 9. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figs. 1 and 2 illustrate a first embodiment of the present invention. 

Referring to Fig, 1 s a forming mold 1 is comprised of a stationary 
die 2 and a movable die 3. Both the dies 2 and 3 define a 
cyl indrically-shaped forming cavity 4, a gate 5 communicating with one 
end of the cavity 4, and an overflow chamber 7 commun tea t ing- wi th the 
other end of the cavity through a flow-out passage 6. The gate 5 
communicates with an injection nozzle which is not shown. The flow-out 
passage 6 has a sectional area set smaller than that of the cavity 4. 

In order to form a void in a molten synthetic resin injected into 
the forming cavity 4 through the gate 5, the movable die 3 is provided 
with a gas blow- in mechanism 8 for blowing a high pressure gas into the 
molten synthetic resin. The gas blow-in mechanism 8 is constructed in 
the following manner. 

A gas blow-in hole 9 is provided in the movable die 3 in the 
vicinity of the gate 5 S and a first hydraulic cylinder 10 is mounted in 
the movable die 3 for opening and closing the blow-in hole 9. A cylinder 
body 11 of the first hydraulic cylinder 10 has a small diameter bore ai, 
a mean diameter bore az and a large diameter bore a 3 arranged in 
sequence in a direction from the side of the blow-in hole 9 toward the 
outer side of the movable die 3. A piston 12 is slidably received in the 
large diameter bore d3> so that the interior of the large diameter a 3 
is divided by the piston 12 into a first hydraulic pressure chamber 13 
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on the side of the mean diameter bore a 2 and a second hydraulic pressure 
chamber 14 on the opposite side therefrom. A piston rod 15 integral 
with the piston 12 is slidably received in the small diameter bore a t , 
so that a gas flow chamber 16 is defined by the piston rod 15 in the 
smaller diameter bore at to communicate with the blow-in hole 9. The 
piston rod 15 has a rod-like valve member 17 integrally provided at a 
tip or leading end thereof and having a diameter smaller than that of 
the piston rod 15. The valve member 17 is adapted to be inserted into 
and removed out of the blow-in hole 9. There is a s tep_b between the 
mean and large diameter bores a 2 and a 3 . The step functions as a 
stopper for the piston 12- With the piston 12 mated with the step b__, 
the valve member 17 is inserted into the blow-in hole 9 to close the 
latter. 

The first and second hydraulic pressure chambers 13 and 14 are 
connected through oil passages 18 and 19 to first and second ports in a 
switchover valve 20, respectively. The pressure port in the switchover 
valve 20 is connected to a hydraulic pressure source 21 as an actuating 
source, and the return port in the switchover valve 20 is connected to 
an oil tank 22. The flow chamber 16 is connected to a supply source 25 
for a pressure gas such as nitrogen gas through a gas passage 24 having 
a shut-off valve 23 therein. 

Further, the movable die 3 is provided with a flow-oit passage 
opening and closing mechanism 26 for opening and closing the flow-out 
passage 6. The flow-out passage opening and closing mechanism 26 is 
constructed in the following manner. 
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A guide hole 27 is provided in the movable die 3 to intersect the 
flow-out passage 6, and a second hydraulic cylinder 28 is mounted in 
the movable die 3 for opening and closing the flow-out passage 6 through 
the guide hole 27. A cylinder body 29 of the second hydraulic cylinder 
28 has a small diameter bore Ci, a mean diameter bore c 2 and a large 
diameter bore c 3 arranged in sequence in a direction from the side of 
the guide hole 27 toward the outer side of the movable die 3. A piston 
30 is slidably received in the large diameter bore C3> so that the 
interior of the large diameter bore c 3 is divided by the piston 30 into 
a first hydraulic pressure chamber 31 on the side of the mean diameter 
bore c 2 , and a second hydraulic pressure chamber 32 on the opposite side 
therefrom. A rod-like valve member 33 is slidably received in the small 
diameter bore Ci and the guide hole 27 and adapted to intersect the 
flow-out passage 6. There is a step__d between the mean and large 
diameter bores c 2 and c 3 . The step functions as a stopper for the piston 
30. With the piston 30 mated with the step d_^ the valve member 33 
closes the flow-out passage 6. 

The valve member 33 is formed of a material having a low thermal 
conductivity, e.g., a stainless material. This ensures that the molten 
synthetic resin in contact with the valve member 33 can be prevented 
from being solidified. It should be noted that a heater may be mounted 
in the valve member 33. 

The first hydraulic pressure chamber 31 is connected through an oil 
passage 34 to the oil passage 18 on the side of the first hydraulic 
pressure chamber 13 in the gas blow-in hole 8. The second hydraulic 
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pressure chamber 32 is connected through an oil passage 35 to the oil 
passage 19 on the side of the second hydraulic pressure chamber 14 in 
the gas blow-in hole 8. 

The operation of molding a hollow molded product having a void over 
the entire region thereof will be described below. 

(a) As shown in Fig.l, in a condition in which the forming mold 1 has 
been closed, the switchover valve 20 is maintained in a first 
switchover position E, so that the first hydraulic pressure chambers 13 
and 31 in the first and second hydraulic cylinders 10 and 28 are 
connected to the oil tank 22, and the second hydraulic pressure chambers 
14 and 32 are connected to the hydraulic pressure source 21. The 
pistons 12 and 30 are operated to close the blow-in hole 9 by the 
advancement of the valve member 17 in the first hydraulic cylinder 10 
and to close the flow-out passage 6 by the advancement of the valve 
member 33 in the second hydraulic cylinder 28. 

(b) The shut-off valve 23 is opened, and the high pressure gas supply 
source 25 is operated to introduce a high pressure gas into the flow 
chamber 16. 

(c) Molten synthetic resin R is injected from the injection nozzle 
through the gate 5 into the cavity 4. In this case, the flow-out passage 
6 is maintained closed until the cavity 4 is filled up with the molten 
synthetic resin R. Therefore, the injection pressure is sufficiently 
applied to the molten synthetic resin R in the cavity to smoothen the 
contact surface of the molten synthetic resin R with an inner surface 
of the cavity 4. Such contact surface is cooled by the mold 1 to become 
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difficult to flow and ultimately to form a skin layer on a hollow 
molded product. 

(d) As shown in Fig. 2, the switchover valve 20 is shifted to a second 
switchover position F, so that the first hydraulic pressure chambers 13 
and 31 in the first and second hydraulic cylinders 10 and 28 are 
connected to the hydraulic pressure source 21, and the second hydraulic 
pressure chambers 14 and 32 are connected to the oil tank 22. The 
pistons 12 and 30 are operated to open the blow-in hole 9 by the 
retreating movement of the valve member 17 in the first hydraulic 
cylinder 10 and to open the flow-out passage 6 by the retreating 
movement of the valve member 33 in the second hydraulic cylinder 28. 

When the high pressure gas is blown through the blow-in hole 9 into 
the molten synthetic resin R, a void v__is smoothly formed in the molten 
synthetic resin R, while permitting excessive resin^; to flow through 
the flow-out passage 6 into the overflow chamber 7, thereby forming a 
hollow molded product M. 

In the molten synthetic resin R, the excessive resin inflowing into 
the overflow chamber 7 is resin located inwardly, because the contact 
surface with the inner surface of the cavity 4 is cooled by the forming 
mold 1 to become difficult to flow. Therefore, the surface of the 
molded product M cannot be roughened by such flowing of the excessive 
resin. A high gas pressure is equally applied to the inside of the 
hollow molded product M and hence, the wall thickness of the hollow 
molded product M is made uniform, thereby avoiding the generation of a 
shrink mark. 
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In this manner,- a hollow molded product M having a smooth surface 
and a uniform wall thickness can be produced. 

Since the gas blow-in mechanism 8 and the flow-out passage opening 
and closing mechanism 26 are operated by a single common hydraulic 
pressure source 21 and a single common switchover valve 20, the timing 
of the operations of the mechanisms 8 and 26 can be easily synchronized, 
and the apparatus can be made compact. However, the mechanisms 8 and 26 
may be operated by separate actuating sources, respectively. 

Figs. 3 to 5 illustrate a second embodiment of the present invention. 
This embodiment is of a construction similar to that in the first 
embodiment, except that it includes a dwell pressure applying mechanism 
36 which is not provided in the first embodiment. Therefore, the same 
components as those shown in Figs.l and 2 are designated by the like 
reference characters in Figs/3 to 5, and the description thereof is 
omi t ted . 

The dwell pressure applying mechanism 36 is mounted on the movable 
die 3 and functions to apply a dwell pressure to the hollow molded 
product in the molding cavity 4 by blowing gas into the excessive resin 
flowing into the overflow chamber 7, for example, as a result of 
opening the flow-out passage 6 in the illustrated embodiment. The dwell 
pressure applying mechanism 36 is constructed in the following manner. 

A gas blow-in hole 37 is provided in the movable die 3 to 
communicate with the overflow chamber 7, and a third hydraulic cylinder 
38 is mounted in the movable die 3 for opening and closing the blow-in 
hole 37. A cylinder body 39 of the third hydraulic cylinder 38 has a 
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small diameter bore ei, a mean diameter bore e 2 and a large diameter 
bore e3 arranged in sequence in a direction from the side of the blow-in 
hole 37 toward the outer side of the movable die 3. A piston 40 is 
slidably received in the large diameter bore e 3 , so that the interior of 
the large diameter bore e 3 is divided by the piston 40 into a first 
hydraulic pressure chamber 41 on the side of the mean diameter bore e 2 
and a second hydraulic pressure chamber 42 on the opposite side 
therefrom. A piston rod 43 integral with the piston 40 is slidably 
received in the small diameter bore ei, so that a gas flow chamber 44 
is defined in the small diameter bore ei by the piston rod 43 to 
communicate with the blow-in hole 37. The piston rod 43 has a rod-like 
valve member 45 integrally provided at a tip or leading end thereof and 
having a diameter smaller than that of the piston rod 43. The valve 
member 45 is adapted to be inserted into and removed out of the blow-in 
hole 37. A step_f is provided between the mean and large diameter bores 
e 2 and e 3 and functions as a stopper for the piston 40. Thus, with the 
piston 40 mated with the step f_j_ the valve member 45 is inserted into 
the blow-in hole 37 to close the latter. 

The first and second hydraulic pressure chambers 41 and 42 are 
connected through oil passages 46 and 47 to first and second ports in a 
switchover valve 48, respectively. The pressure port in the switchover 
valve 48 is connected to the hydraulic pressure source 21, and the 
return port in the switchover valve 48 is connected to the oil tank 22. 
The flow chamber 44 is connected to a high pressure gas supply source 51 
for supplying a high pressure gas such as nitrogen gas through a gas 
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passage 50 having a shut-off valve 49 provided therein. The gas blowing 
pressure of the high pressure gas supply source 51 is set higher than 
the gas blowing pressure of the high pressure supply source 25 for the 
gas blow-in mechanism 8. 

The operation of molding a hollow molded product having a void over 
the entire region thereof will be described below. 

(a) As shown in Fig. 3, in a condition in which the forming mold 1 has 
been closed, the switchover valves 20 and 48 are maintained in their 
first switchover positions E, so that the first hydraulic pressure 
chambers 13, 31 and 41 in the first, second and third hydraulic 
cylinders 10, 28 and 38 are connected to the oil tank 22, and the 
second hydraulic pressure chambers 14, 32 and 42 are connected to the 
hydraulic pressure source 21. The pistons 12, 30 and 40 are operated to 
close the blow-in hole 9 by the advancement of the valve member 17 in 
the first hydraulic cylinder 10, to close the flow-out passage 6 by the 
advancement of the valve member 33 in the second hydraulic cylinder 28 
and to close the blow-in hole 37 by the advancement of the valve member 
45 in the third hydraulic cylinder 38. 

(b) The shut-off valves 23 and 49 are opened, and the high pressure 
supply sources 25 and 51 are operated to introduce a high pressure gas 
into the flow chambers 16 and 44. 

(c) Molten synthetic resin R is injected from the injection nozzle 
through the gate 5 into the cavity 4. In this case, the flow-out 
passage 6 is maintained closed until the cavity 4 is filled up with the 
molten synthetic resin R. Therefore, the injection pressure is 
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sufficiently applied to the molten synthetic resin R in the cavity 4 to 
smoothen the contact surface of the molten synthetic resin R with an 
inner surface of the cavity 4. Such contact surface is cooled by the 
mold 1 to become difficult to flow and ultimately to form a skin layer 
on a hollow molded product. 

The injection pressure of the molten synthetic resin R does not 
serve as a dwell pressure and hence, is set at a relatively low value, 
thereby inhibiting the generation of a flash. 

(d) As shown in Fig. 4, the switchover valve 20 is shifted to a second 
switchover position F, so that the first hydraulic pressure chambers 13 
and 31 in the first and second hydraulic cylinders 10 and 28 are 
connected to the hydraulic pressure source 21, and the second hydraulic 
pressure chambers 14 and 32 are connected to the oil tank 22. The 
pistons 12 and 30 are operated to open the blow-in hole 9 by the 
retreating movement of the valve member 17 in the first hydraulic 
cylinder 10 and to open the flow-out passage 6 by the retreating 
movement of the valve member 33 in the second hydraulic cylinder 28. 

When the high pressure gas is blown through the blow-in hole 9 into 
the molten synthetic resin R, a void v__is smoothly formed in the molten 
synthetic resin R, while permitting excessive resin_r to flow through 
the flow-out passage 6 into the overflow chamber 7, thereby forming a 
hollow molded product M. 

In the molten synthetic resin R, the excessive resin r__flowing into 
the overflow chamber 7 is resin located inwardly, because the contact 
surface with the inner surface of the cavity 4 is cooled by the forming 
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mold 1 to become difficult to flow. Therefore, the surface of the 
molded product M cannot be roughened by such flowing of the excessive 
resin. A high gas pressure is equally applied to the inside of the 
hollow molded product M and hence, the wall thickness of the hollow 
molded product M is made uniform. 

(e) As shown in Fig. 5. after the excessive resin _r fills 
substantially the overflow chamber 7, the switchover valve 48 is 
shifted to the second switchover position F, so that the first hydraulic 
pressure chamber 41 in the third hydraulic cylinder 38 is connected to 
the hydraulic pressure source 21, and the second hydraulic pressure 
chamber 42 is connected to the oil tank 22. The piston 40 is operated to 
open the blow-in hole 37 by the retreating movement of the valve member 
45. 

The high pressure gas is blown through the blow-in hole 37 into the 
excessive resin r, e.g., into a small void portion v t communicating 
with the void portion^ in the illustrated embodiment, thereby 
increasing the volume of the small void portion v,. Thus, a dwell 
pressure is applied to the hollow molded product M with the increase in 
volume of the small void portion Vi and hence, the generation of a 
shrink mark in the hollow molded product M is remarkably inhibited by 
such dwell pressure. 

In this manner, a hollow molded product M having a smooth surface 
and a uniform wall thickness can be produced. 

Since the gas blow-in mechanism 8, the flow-out passage opening and 
closing mechanism 26 and the dwell pressure applying mechanism 36 are 
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operated by a single common hydraulic pressure source 21, the apparatus 
can be made compact and facilitated. However, the mechanisms 8, 26 and 
36 may be operated by separate actuating sources, respectively. 

Figs. 6 and 7 illustrate a third embodiment of the present invention. 
The molding apparatus of the third embodiment is used for forming a 
solid molded product. 

Referring to Fig. 6, a forming mold 52 is comprised of a stationary 
die 53 and a movable die 54* Both the dies 53 and 54 define a molding 
cavity 55, a gate 56 communicating with one end of the cavity 55, and an 
overflow chamber 58 communicating with the other end of the cavity 55 
through a flow-out passage 57. A hot runner block 59 is mounted in the 
stationary die 53, and an injection nozzle 60 is also mounted in the 
stationary die 53 and connected to the hot runner block 59. The 
injection nozzle 60 communicates with the gate 56. A knock-out pin 61 
is mounted in the movable die 54. 

A dwell pressure applying mechanism 36 is mounted in the movable 
die 54 in the vicinity of the overflow chamber 58. The mechanism 36 is 
of the same structure as in the second embodiment. Therefore, the same 
components are designated by like reference characters and the 
description thereof is omi t ted .' Howe ver , the gas blowing pressure of 
the high pressure gas supply source 51 may be lower than that in the 
second embodimen t. 

The operation of forming a solid molded product will be described 
below. 

(a) As shown in Fig. 6, in a condition in which the mold 52 has been 
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closed, the switchover valve 48 is maintained in its first switchover 
position E, so that the first hydraulic pressure chamber 41 in the 
third hydraulic cylinder 38 is connected to the oil tank 22, and the 
second hydraulic pressure chamber 42 is connected to the hydraulic 
pressure source 21. The piston 40 is operated to close the blow-in hole 
37 by the advancement of the valve member 45 in the third hydraulic 
cylinder 38. 

(b) The shut-off valve 49 is opened, and the high pressure gas supply 
source 51 is operated to introduce a high pressure gas into the flow 
chamber 44. 

(c) A molten synthetic resin R is injected from the injection nozzle 
60 through the gate 56 into the cavity 55. The resin R fills the cavity 
55 and molded to form a solid molded product M,. Excessive resin_r flows 
through the flow-out passage 57 into the overflow chamber 58. 

In this case, the injection pressure of the molten synthetic resin 
R is set at a relatively low level such that a predetermined space 
remains in the overflow chamber 58. This inhibits the generation of a 
flash . 

(d) As shown in Fig. 7, the switchover valve 48 is shifted to its 
second switchover position F, so that the first hydraulic pressure 
chamber 41 in the third hydraulic cylinder 38 is connected to the 
hydraulic pressure source 21, and the second hydraulic pressure chamber 
42 is connected to the oil tank 22. The piston 40 is operated to open 
the blow-in hole 37 by the retreating movement of the valve member 45. 
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The high pressure gas is blown through the blow-in hole 37 into the 
excessive resin_r, thereby forming a small void portion v t in the 
excessive resin r. As the volume of the small void portion vj increases, 
a dwell pressure is applied to the solid molded product Mi. 

The dwell pressure remarkably inhibits the generation of a shrink 
mark in the solid molded product Mi, leading to a smooth surface and a 
uniform thickness of the solid molded product Mi. 

Fig. 8 illustrates a modification to the mold 52 shown in Fig. 6, 
which includes a projection 62 provided at an entrance of the flow-out 
passage 57 for inhibiting the extension of the small void portion Vi 
into the cavity 55. The inhibiting effect of the projection 62 reliably 
prevents cells from being formed in the solid molded product Mi. 

Figs. 9 and 10 illustrate a rear bumper 63 for an automobile as a 
hollow molded product having a void in a portion thereof and made of 
synthetic resin. The rear bumper 63 has a wire harness insertion bore 
64 at an upper edge thereof and extend along the upper edge, and a wire 
harness insertion opening 65 provided to lead to the lengthwise middle 
of the insertion bore 64. Opposite ends of the insertion bore 64 
communicate with left and right side marker lamp mounting bores 66 and 
67. 

The first and second embodiments have an advantage that they are 
applicable to the molding of such a rear bumper 63 which is capable of 
accommodating a wire harness in a compact manner. 
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WHAT IS CLAIMED IS 

1. A molding apparatus for producing a synthetic resin molded product, 
comprising 

a forming mold including a molding cav i ty, a gate communicating with 
said molding cavity, and an overflow chamber communicating with said 
molding cavity through a flow-out passage; and 

a gas blow-in mechanism for blowing gas into molten synthetic resin 
injected into said molding cavity through said gate so as to form a 
void in said molten synthetic resin in order to mold a hollow molded 
product, wherein 

said apparatus further includes a flow-out passage opening and 
closing mechanism for closing said flow-out passage until said molten 
synthetic resin fills the molding cavity, and opening said flow-out 
passage when said gas blow-in mechanism is in operation. 

2. A molding apparatus for producing a synthetic resin molded product 
according to claim 1, wherein said gas blow-in mechanism and said flow- 
out passage opening and closing mechanism are operated by a single 
common actuating source. 

3. A molding apparatus for producing a synthetic resin molded product 
according to claim 1, further including a dwell pressure applying 
mechanism for blowing gas into said overflow chamber to apply a dwell 
pressure to said hollow molded product. 

4. A molding apparatus for producing a synthetic resin molded product 
according to claim 3, wherein said gas blow-in mechanism, said flow-out 
passage opening and closing mechanism and said dwell pressure applying 



-19- 



mechanism are operated by a single common actuating source. 

5. A molding apparatus for producing a synthetic resin molded product, 
compris ing 

a forming mold including a molding cavity, a gate communicating with 
said molding cavity, and an overflow chamber communicating with said 
molding ca vi ty ; 

a gas blow-in mechanism for blowing gas into molten synthetic resin 
injected into said molding cavity through said gate so as to form a 
void in said molten synthetic resin in order to mold a hollow molded 
product; and 

a dwell pressure applying mechanism for blowing gas into said 
overflow chamber to apply a dwell pressure to said hollow molded 
product. 

6. A molding apparatus for producing a synthetic resin molded product, 
compr i s ing 

a forming mold including a molding cavity, a gate communicating with 
said molding cavity, and an overflow chamber communicating with said 
molding cavity; and 

a dwell pressure applying mechanism for blowing gas into said 
overflow chamber to apply a dwell pressure to a solid molded product 
made of a molten synthetic resin injected into the molding cavity 
through said gate. 

7. A molding apparatus for producing a synthetic resin molded product 
according to claim 6, further including a projection provided in a flow- 
out passage communicating with said molding cavity and overflow chamber 
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for preventing a small void portion formed in excessive resin from being 
caused to extend into said cavity by the operation of said dwell 
pressure applying mechanism. 
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